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Abstract 
This paper uses the method that combines the statistical analysis with the grey correlative algorithm to set up the 
evaluation index system. The data of ten cities are collected in Shaanxi, and the principal component analysis is 
adopted to pick up the key factors which influence the urbanization in Shaanxi Province, and then the grey correlative 
analysis is used to calculate the degree that the key factors influenced the urbanization tenor. Finally, this paper puts 
forward relevant policy suggestions. 
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1.  Introduction  
The urbanization refers the process that rural population in an rural area transforms into urban 
population, and rural regions transforms into urban areas [1]. It is an important symbol of a national or 
regional economic development, also an important symbol to measure a country or region social 
organization degree and management level.  
With the rapid economic development in China, the time-space distribution of the urbanization has 
changed greatly, which is not only in the regional distribution differences of urbanization level in the 
whole nation, but also in the regional urban distribution patterns in each province and some areas. In 
China, even in the same period, development levels are different from place to place. The domestic 
research on the urbanization differences in China is from two aspects as follows: 
About the research contents, Chinese scholars have done more research on the regional differences of 
the urbanization level in China, and have had deep and detailed study on the regional urbanization. But 
the study involving the provincial differences of the urbanization level is not too much. Jiang Leiwen has 
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studied the relationship between the economic development level and the urbanization level[1] and 
revealed the space differences of the urbanization in China and the dynamic causes of the regional 
differences of the urbanization in China; Xu Xueqiang and other scholars have analyzed the causes of the 
population growth and the distribution change, the town distribution, the urbanization degree and the 
difference of town primacy ratio among provinces and pointed out that the urbanization of a province is 
positively associated with the industrialization development level, but negatively associated with the 
population density[1]. At present, Chinese scholars have had a deeper study on the urbanization process in 
China and the provincial differences of the urbanization level, but less study on the influential factors of 
the provincial differences of the urbanization level, especially, less quantitative study on the influential 
factors of the regional difference of the urbanization level after the opening and the reform in China.             
About the methods, the urbanization level measurement methods are usually the composite index 
method and the leading index method. The composite index method is a method which selects multiple 
indexes related to urbanization and quantizes them comprehensively. This method receives more and 
more attention, but it involves more indexes and the strong subjectivity of index selection. This method 
must be combined with specific regions, has the poor generality of operation, and is difficult to make a 
comparative study of large scale regions and middle scale regions. And the research method is basically 
statistical analysis or grey prediction to probe into the development of urbanization level or connections 
among the influential factors. These methods are more simplex and the effect is not obvious.  The leading 
index method is a method which selects individual indexes which can strongest represent the 
characteristics of urbanization and are convenient for statistics to reflect the urbanization level, but not 
perfect, and cannot fully reflect the urbanization level. 
According to the current research above, this paper firstly analyzes the characteristics of the last 15-
year urbanization level change of Shaanxi Province, constructs an evaluation index system which 
influences the urbanization development level differences, and according to statistical data of the 
Statistical Yearbook of Shaanxi Province before 2003, the principal component analytical method is used 
to extract the main factors that influence the urbanization development level, and then the grey correlation 
analytic method is used to make a correlation analysis of main factors and regional population 
urbanization. It is concluded that the different periods of time affect the main factors the differences of 
regional urbanization level. This paper explores the future direction of the urbanization in China.
 
2.  Grey correlative analysis of the factors which influence the regional urbanization level 
differences of Shaanxi Province 
2.1 Construction of the evaluation index system 
The urbanization level difference is natural, social and economic factors in the long historical process 
combined effects of results. Studies show that, an area of the urbanization level with local land condition, 
industrial structure, the residents living level and so on many factors. An area of the urbanization level is a 
result of the integrated effects of various factors, and its role as the main impetus is economic development 
level and constant change, different times and different stages of development areas have different power 
structure. 
The urbanization level differences are the results of the combination of the natural, social and economic 
factors in the long historical process. According to the research, the urbanization level of a region is related 
to the factors such as local land conditions, industrial structure, and living standards and others. The 
urbanization level of a region is the result of the comprehensive effect of various factors related and the 
main driving force of the effect is constantly changing with the improvement of the economic development 
level and there are different driving forces in different times, different stages of development of an area. 
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According to the conclusion of the relevant researches, from the angle of embryology, the driving force 
of the regional differentiation of urbanization will be summarized as six aspects such as the supporting 
force of natural environmental conditions, the push-pull power of industrial and agricultural development, 
transformation force of industrial structure, science and technology progress impetus, the facilitating force 
of extroverted economy, the regulation and control power of national policy. Natural environmental 
conditions are the material foundations of  the emergence and development of urbanization; industrial and 
agricultural development, extroverted economy development and industrial transformation are the 
economic power of the urbanization quantity expansion and quality improvement; science and technology 
advance is the technical prerequisite of the urbanization emergence and development; the restriction and 
regulation of the national policy is the soft environment of the development of urbanization, and the 
national policy is embodied often through the target of regional development, and  the speed and quality of 
social and economic development. From the principles of representative, maneuverability and data 
acquisition of the index selection, according to the research results of the scholars and considering Shaanxi 
specific circumstances, the following nine indexes are selected as evaluation indexes of urbanization level 
influential factors to probe into the leading influential factors of the urbanization level differences of 
Shaanxi Province from different aspects. Detailed indices are shown in Table 1. 
Table 1 the evaluation index and connotation of the urbanization level 
indexes connotation formula
per capita GDP 
urban comprehensive economic 
development level
GDP/year-end total population 
per capita social  
gross asset
urban social
investment capacity
annual social gross asset/ year-end of 
the total population 
per capita output of grain Urban soil 
geography conditions
total grain output/ year-end total 
population
agricultural productivity Urban agricultural
 productivity 
agricultural output
 value/ total rural 
laborers
per capita retail  
sales 
urban commercial
 development degree 
annual gross social 
 retail sales/ year-end 
total population 
per capita green 
 area 
level of urban facilities
per capita output
value of tertiary 
 industry 
level of urban industrial structure tertiary industry 
output value/ year-end total population 
per capita gross 
 industrial output 
level of urban industrial development Industrial output/
year-end total 
population
household consumption expenditure urban household
 consumption expenditure
2.2  The principal component analysis 
For this study is concerned, because the economy, population, space and lifestyle in the urbanization 
process are interrelated and mutually reinforce, which are several components of the same whole, thus in 
the last section, the evaluation indexes of the urbanization level differences established are not respectively 
totally independent, but  are mutually connected. Therefore, this paper chooses the principal component 
analysis in multivariate statistical analysis. The principal component analysis is particularly suitable for the 
problem that there are much more indexes and samples like this study and there are certain internal 
relations among indexes. The principal component analysis can not only reveals the internal relations 
among each index, but can also induce numerous indexes and “combined” them into a few composite 
indexes, and through the most important composite indexes (i.e., principal components), it can classify and 
cluster the evaluated objects. And because the calculation process is a mathematical transformation entirely 
depending on the internal relations and avoiding the subjective of man-made evaluation, thus the result is 
more objective.  
 Li Jinling /  Physics Procedia  33 ( 2012 )  1510 – 1517 1513
With respect to the periodical stage and the continuity of the urbanization tenor, and the representative 
of processing, the data in four periodical stages such as 1990, 1991-1994, 1995-1998 and 1999-2003 are 
selected. 1990, 1994, 1998 and 2003 as cross section year are analyzed, and at the same time, the other 
years in the stages as the objects are analyzed as reference. The data of the ten major cities of Shaanxi 
Province are selected and the SPSS 11.5 software is used as an analytical tool. 36 sets of data collected and 
calculated are standardized and then analyzed by the principal component analysis, thus, we obtain the 
cumulative variance proportion of the four years are respectively 90.709%, 85.253%, 94.324% and 
85.405%. It shows the principal factors extracted fully meet the requirements. 
After analysis, three principal components were extracted, and their load matrix is shown in Table 2. 
Among them, the situation in 1994 is different from other years and only two principal components are 
extracted. 
Table 2 load matrix of principal components 
Indexes 1990 1994 1998 2003 
PC1 PC2 PC3 PC1 PC2 PC1 PC2 PC3 PC1 PC2 
 
P 
C 
3 
per capita GDP 0.930   0.990  0.996   0.892   
per capita    social 
gross asset
0.916   0.969  0.910   0.920   
per capita retail sales 0.980   0.971  0.952   0.943   
household  
consumption 
expenditure
0.979   0.977  0.973   0.826   
per capita 
output value 
of tertiary 
industry
0.929   0.927  0.969   0.932   
per capita 
gross industrial output 0.963   0.932  0.909   0.821   
per capita 
output of grain 
 0.627   0.885  0.942   0.837  
agricultural 
productivity 
 0.720   0.968  0.832   0.615  
per capita  
green area
  0.727     0.918   0.861
   PC=principle components 
From Table 2, we can first obtain the principal influential factors which lead to the regional 
differences of the urbanization level of Shaanxi Province before 1990, from1995 to 1998 and from1999 to 
2003 as follows: 
1) Loads of the first principal component are averagely above 0.8 in per capita GDP, per capita social 
gross asset, household consumption expenditure, per capita output value of tertiary industry and per 
capita gross industrial output and most of them above 0.9. We can see the contents of these indexes 
reflect that they are related to the input and output of cities, the level of industrial structure, etc., thus, 
they can be defined as the factors of urban economic development which reflect the urban economic 
development level. 
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2) Loads of the second principal component are above 0.6 in per capita output of grain and 
agricultural productivity, which reflects the agricultural production level of cities, thus, they can be 
defined as the factors of urban agricultural level which the urban agricultural development level.   
3) Load of the second principal component is above 0.7 in per capita green area, which reflects that 
the content is related to the facility level of cities, thus, it can be defined as the factor of urban facility 
level.  
However, the situation in 1994 is different from other year. Load of the index, “per capita green area” 
which reflects the urban facility level is very low in the principal component analysis, which shows that 
in 1994, the urban facility level is not an important factor which obviously influences the urbanization 
level. Therefore, there are two principal components in this year and their connotations are basically same 
as the performances and connotations of the first and second principal factors in the previous periods of 
time, which respectively reflect the urban economic development level and urban agricultural 
development level. 
2.3 Grey Correlative Analysis  
Principal component analysis is a more efficient statistical analysis method for dimension-reduction, 
which provides us with a simple way of thinking of complicated things. But the premise of the principal 
component analysis is that weights of all source data are of consistency, and the size of the operational 
variance cumulative value only shows that the source data sets with respect to the variation of the spindle 
surface, do not directly reflect the principal factors are relevant to the targets. Because of the subjectivity 
of the index construction and others, some of the selected indexes are in fact not relevant with the target 
indexes. In fact, among the relevant influential factors of urbanization, the relationships among them are 
grey. It is difficult to determine the dominant factors which affect the development level of urbanization, 
while the grey correlative analysis of the grey theory provides a theoretical basis with solving this kind of 
problem. In order to effectively study the principal influential factors of the regional urbanization 
differences in Shaanxi Province, the grey correlative analysis is used, which provides a method for 
dealing with the correlation among uncertain variables with an effective theoretical basis correlation. 
Grey correlative analysis as a technique quantifies the degree of relevance of each factor, and in 
mathematics, it replaces infinite convergence with approximate convergence; infinite space problem with 
limited sequence problems; continuous concepts with discrete data series. If the referential series are 0x , 
the comparative series (factor series)  
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which is the correlative coefficient of  0x  and ix  on k . In the equation, 
1) )(0 kkxkx ii  is the absolute difference of 0x and ix on k .  
2) kxkx i
ki
0minmin  is the minimum difference between maximum and minimum levels. 
3) kxkx i
ki
0maxmax is the maximum difference between maximum and minimum 
levels. 
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4) is the resolution ratio. Its values are from 0 to1. According to the practical need, 0.6 is taken, the 
correlative coefficients of each point are integrated to get the relevancy ir  between the whole and 
references: 
)(1
1
k
n
r
n
k
ii
5) When the series whose units and initial values are different are analyzed with the relevance, they 
are processed usually with non-dimensional.  
The urbanization level is defined as population urbanization level, and the extracted main factors are 
used to calculate the grey correlative coefficient between the urbanization level of each city in Shaanxi 
Province of the four periods of time and the grey correlative degrees as follows(Table 3 and Figure 1), the 
solving process is omitted.  
Table 3 the relevancy between the urbanization levels of ten cities of Shaanxi Province and the main influential factors 
cities 
1990 1994 1998 2003 
PC1 PC2 PC3 PC1 PC2 PC1 PC2 PC3 PC1 PC2 PC3 
Xian  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Tongchuan  0.76 0.77 0.48 0.72 0.61 0.89 0.99 0.40 0.74 0.83 0.71 
Baoji  0.84 0.51 0.86 0.84 0.51 0.88 0.84 0.75 0.78 0.65 0.85 
Xianyang  0.78 0.50 0.41 0.80 0.54 0.88 0.78 0.88 0.78 0.47 0.54 
Weinan 0.73 0.63 0.37 0.74 0.87 0.87 0.86 0.55 0.73 0.90 0.40 
Hanzhong   0.78 0.61 0.41 0.81 0.67 0.86 0.85 0.43 0.73 0.74 0.52 
Ankang 0.70 0.85 0.53 0.72 0.82 0.84 0.92 0.37 0.73 0.72 0.52 
Shangluo  0.70 0.68 0.93 0.71 0.62 0.83 0.98 0.75 0.72 0.94 0.70 
Yanan 0.75 0.49 0.86 0.76 0.38 0.90 0.65 0.59 0.84 0.60 0.60 
Yulin 0.70 0.80 0.48 0.73 0.79 0.85 0.97 0.54 0.75 0.89 0.52 
Relevancy  0.77 0.68 0.63 0.78 0.68 0.88 0.88 0.63 0.78 0.77 0.64 
From the above analysis, the four main factors in the four periods of time affect obviously the regional 
differences of the urbanization level in Shaanxi Province. And the importance of each factor is basically 
the same.  
The situation is: in each period of time, “the factor of urban economic development” affects most 
strongly the regional urbanization level, followed by “the factor of urban agricultural level” and at last, 
“the factor of urban facility level”. The influence of the factor of urban economic development is steadily 
rising, and in 1998, it reaches its highest level, but from 2003 it falls down slightly. The factor of urban 
agricultural level also increases, also in 1998 at the highest level, but from 2003 falls down slightly. The 
factor of urban facility level rises slowly, and reaches the highest in 2003.  
From the above, it shows that the main factors which affect the regional urbanization level differences are 
caused by the economic development level differences among regions. As it were, the economic 
development plays a decisive role in the urbanization level of a place, and thereby, the differences of the 
development levels cause the regional differences of the urbanization level. And urban agricultural 
development level can also play an influential role in the urbanization levels of different regions. Finally, 
the infrastructure construction of a city can also make certain contribution to the formation of the region 
urbanization level differences.  
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urban economic
development factor 
urban agricultural factor
urban infrastructure level
factor
  
Figure 1 The main influential factors of the urbanization level of Shaanxi Province 
From the trend shown in Figure 1, it can also be seen that the development of the urban economic level 
not only play a vital role in the formation of the urbanization level differences, but also its influence is 
rising, so does the importance. During 1995 to 1998, the influence reaches the highest level, and falls down 
in 2000, namely its influence decreases slightly. The influential tendencies of the urban agricultural 
development level and the urban economic level are the same. The factor of urban infrastructure 
construction level will play more and more important role in causing the urbanization level differences. 
When people migrate, they pay more and more attention to the quality of living space, the phenomena that 
people blindly move to big cities or the crowed centers of cities will decrease to some extent. 
In the research, there are two aspects specifically concerned: 
1) In 1994, the principal components are reduced to two, namely the factor of the infrastructure level is 
cut off, whose influence on the regional urbanization level can be ignored, which means the influence of 
the infrastructure construction on the regional urbanization level differences is not significant.  
2) In 1998, the factor of the urban economic development and the factor of the urban agricultural level 
basically influence the regional urbanization level differences almost same, while the factor of the urban 
agricultural level does much more and after development for a period of time, the impact of the urban 
economic development level on the regional urbanization level differences resigns from a leading post.  
3. Conclusion And Suggestions 
The above study indicates first that the regional economic development of Shaanxi Province is the 
greatest impact on the urbanization development level and plays a decisive role, and therefore, the 
government of Shaanxi Province must strive to adjust and optimize urban industrial structure, accelerate 
the industrialization process. According to the market demand, we must develop competitive industries 
and high-tech industry, and accelerate the development of tourism, science and technology, culture, health, 
community services, financial insurance, information, agency service, community service and other 
tertiary industry. 
Secondly, the agricultural development status also plays more important role in the regional 
urbanization level of Shaanxi Province. Agriculture is the foundation of the existence and development of 
a country’s or a region’s urban system, and the agricultural development level by the amount of goods 
provided can determine the scale and level of urbanization. To speed up the urbanization of Shaaxi 
Province, the rapid development of agriculture offers broader market space and labor space, and the 
improvement of the agricultural productivity is the basic driving force of the urbanization development. 
Therefore, the government must strive to adjust the agricultural industrial structure in Shaanxi Province, 
and constantly raise the agricultural labor productivity. In order to accelerate the urbanization of this 
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province, we must speed up the agricultural development, provide raw materials, accumulate capital, 
release more labor force and open up more commodity markets.  
Finally, the relevancy between the improvement of the regional urban infrastructure in Shaanxi 
Province and the urbanization level is gradually increasing, which indicates that regional rural people 
decide to move to the cities and towns, they must consider more and more about the infrastructure of the 
cities and towns. Therefore, Shaanxi Province should focus on reinforcing the infrastructure construction 
such as urban roads, water supply, dewatering, gas supply, heat supply, communication, electric power, 
etc. to further improve the urban functions, which is playing more and more important role in accelerating 
the regional urbanization development of this province. 
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